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Description

FIELD OF THE INVENTION

[0001] The present invention relates to a sensor pack-
age and in particular to a sensor package for automotive
applications, i.e. ABS systems, and to a method for man-
ufacturing a sensor package.

BACKGROUND OF THE INVENTION

[0002] It is known from the prior art of, for example,
US 6,326,779 B1, to provide a magnetic detector having
a magnetic resistance element for detecting a magnetic
field, a magnet for providing a bias magnetic field to the
magnetic resistance element and a protection circuit
composed of a plurality of electronic parts. The prior art
describes a lead frame for mounting the electronic parts,
wherein a base is provided for holding the magnetic re-
sistance element, the magnet and the lead frame, and a
case for protecting the base.
[0003] Further, US 5,631,557 describes a magnetic
sensor a magnetically sensitive element and a perma-
nent magnet as well as electronic components. The en-
tire structure may be moulded with molten thermoset ma-
terial.
[0004] A package comprising a first and a second
moulded portion, by which a customer may, if desired,
bring the sensor into the required orientation by bending
the leads extending between the first and the second
moulded portion, has a major disadvantage. After bend-
ing, the product is usually over moulded so as to keep
the correct orientation of the sensor. Problems occur
herein owing to the volume to be moulded is larger on
one side of the second portion with the application spe-
cific integrated circuit than the second opposite side of
this portion. This results from L-shape in cross section
of the product after bending. A customer even has to
modify the shape of the overmould so as to reduce mould
flow problems, how ever, this may give rise to the phe-
nomenon of die crack and yield loss.

SUMMARY OF THE INVENTION

[0005] There may be a need to provide an improved
sensor package with which a customer will not have such
mould flow problems as described above, and a corre-
sponding manufacturing method.
[0006] The invention provides a sensor package, a
method for manufacturing a sensor package, a corre-
sponding programme element and a computer readable
medium, according to the subject matter of the independ-
ent claims. Further embodiments are incorporated in the
dependent claims.
[0007] It should be noted that the following described
exemplary embodiments of the invention apply also for
the sensor package, the manufacturing method, the pro-
gramme product and the computer readable medium.

[0008] It should be noted that the single features and
steps may also be combined even if the respective com-
bination is not explicitly described.
[0009] According to an exemplary embodiment of the
invention, a sensor package comprises a lead frame
comprising a first portion extending in a direction along
a first longitudinal axis and having a die pad, and a second
portion extending in the direction inclined to the longitu-
dinal axis, which second portion has a first side facing
away from the first portion and a second side opposing
to the first side, an application specific integrated circuit,
which is mounted on to the die pad, a magneto resistive
sensor and a ferrite, which are mounted to the second
portion and which magneto resistive sensor is electrically
connected to the application specific integrated circuit,
and a moulding body covering the second portion of the
lead frame, the magneto resistive sensor, the ferrite, the
die pad, the application specific integrated circuit and an
electrical connection between the magneto resistive sen-
sor and the application specific integrated circuit, wherein
the moulding body is formed as a one-piece body in a
single moulding step.
[0010] With such a sensor package, the orientation of
the magneto resistive sensor, the ferrite and the lead
frame may be brought into a correct and definite orien-
tation to each other. Thus, due to the moulding body, the
orientation may be fixed, so that the handling of the sen-
sor package is much easier. Due to the moulding body
as a one-piece body in a single moulding step, the mould-
ing body may be designed as a slim line body, which may
be in particular relevant when the sensor package should
be installed in a position where the available space is
very narrow. On the other hand, the orientation of the
ferrite and the magneto resistive sensor cannot be unin-
tentionally changed, so that the function and the charac-
teristic of the sensor package may be maintained, result-
ing in a reliably working sensor package, which is partic-
ularly relevant with respect to safety relevant systems
like ABS systems.
[0011] According to an exemplary embodiment of the
invention, the lead frame is formed as a plurality of fingers
in the transit from the first portion to the second portion,
wherein at least a part of the fingers are electrically iso-
lated from the die pad.
[0012] The provision of fingers allows a much more
easy bending of the lead frame in a defined way, and
further allows to use the fingers as electrical conductors
between, for example, the sensor and the application
specific integrated circuit, which is mounted onto the die
pad.
[0013] According to an exemplary embodiment of the
invention, the fingers extend to the mounting area of at
least one of the group consisting of the magneto resistive
sensor and the ferrite.
[0014] Thus, the sensor or the ferrite may be used to
fix the fingers with respect to the lead frame, to maintain
the fingers position and to maintain the fingers electrically
isolated from the die pad. In case the fingers extend from
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the first portion to the second portion, the bending area
falls into the area of the fingers, which reduces the effec-
tive widths of the lead frame to be bent. Thus, a die crack
or lead frame crack may be avoided, as well as mechan-
ical stresses.
[0015] According to an exemplary embodiment of the
invention, the inclination of the first portion and the sec-
ond portion is substantially perpendicular.
[0016] This is, in particular, useful when having a po-
sition of the sensor package, for example, close to a
wheel or rim, where the longitudinal axis of the sensor
package extends radially from the wheel or rim. In this
case, the positioning of the magneto resistive sensor on
the second portion, which is substantially perpendicular
to the first portion, allows an optimum position for the
magneto resistive sensor.
[0017] According to an exemplary embodiment of the
invention, the ferrite is directly mounted on to the first
side of the second portion of the lead frame, and acts as
a substrate for the magneto resistive sensor, which sen-
sor is mounted onto the ferrite. Thus, the position of the
ferrite with respect to the position of the magneto resistive
sensor is well defmed. Further, the ferrite may be used
as a stabilising element so that the magneto resistive
sensor may be stabilised by the ferrite acting as a sub-
strate.
[0018] According to an exemplary embodiment of the
invention, the magneto resistive sensor is electrically
coupled to the fingers with wire bonds that are attached
to the fingers at a side remote from the application spe-
cific integrated circuit.
[0019] Thus, the fingers may be used as electrical con-
ductors, wherein wire bond connections constitute a kind
of electrical connection, which is reliable and easy to han-
dle, and, at the same time, has a low parasitic capaci-
tance and inductance with respect to the input terminals
of the magneto resistive sensor.
[0020] According to an exemplary embodiment of the
invention, the magneto resistive sensor is electrically
connected to the application specific integrated circuit by
leads on a flexible foil structure.
[0021] A flexible foil structure is insensible with respect
to mechanical damages, since a flexible foil structure sta-
bilises the leads provided thereon by means of the foil.
Further, the connections to the magneto resistive sensor
may be pre-assembled so that a pre-assembled compo-
nent may be supplied for further assembly, which com-
ponent has an already established reliable connection
between the magneto resistive sensor and the leads on
the flexible foil structure.
[0022] According to an exemplary embodiment of the
invention, the magneto resistive sensor and the ferrite
are sub-mounted as a separate component, which com-
ponent is mounted to the second portion.
[0023] Thus, the position of the magneto resistive sen-
sor and the ferrite may be exactly set up in order to main-
tain the desired sensitivity and characteristic of the com-
bination of the magneto resistive sensor and the ferrite,

which ferrite increases the sensitivity of the complete
sensor package. Further, the final assembly of the sensor
package may be designed more effectively when using
sub-mounted components, in particular, if the sub-
mounting is carried out on elements, which are sensitive
with respect to their orientation to each other.
[0024] According to a further exemplary embodiment
of the invention, the ferrite is mounted onto the second
side of the second portion, and the magneto resistive
sensor is mounted on to the first side of the second por-
tion.
[0025] Thus, the sensor may be mounted independ-
ently on the lead frame from the mounting of the ferrite,
which may be useful for a fast assembly process, since
both components may be mounted simultaneously. Fur-
ther, with such an arrangement, the magneto resistive
sensor may be supported by the lead frame increasing
the stability and allowing a shorter distance from the sen-
sor output to the respective fingers, which fingers may
be used as electrical conductors.
[0026] According to an exemplary embodiment of the
invention, the magneto resistive sensor and the ferrite
may be assembled with a flip chip technique.
[0027] Such a flip chip technique allows a fast and cost
effective assembly of the sensor and the ferrite, so that
the manufacturing process of the sensor package may
be optimised.
[0028] According to an exemplary embodiment of the
invention, a method for manufacturing a sensor package
comprises bending a lead frame so as to achieve a first
portion extending in a direction along a first longitudinal
axis and having a die pad, and a second portion extend-
ing in a direction inclined to the longitudinal axis, which
second portion has a first side facing away from the first
portion and a second side opposing to the first side,
mounting an application specific integrated circuit onto
the die pad, and mounting a magneto resistive sensor
and a ferrite to the second portion, electrically connecting
the magneto resistive sensor to the application specific
integrated circuit, and moulding in a single moulding step
a body covering the second portion of the lead frame,
the magneto resistive sensor, the ferrite, the die pad, the
application specific integrated circuit and an electrical
connection between the sensor and the application spe-
cific integrated circuit, so as to achieve a one-piece
moulding body.
[0029] By replacing a first moulded portion, including
for example the magneto resistive sensor, and a second
moulded portion, including for example the application
specific integrated circuit, by a single encapsulation of a
one-piece moulding body on both, the sensor and the
application specific integrated circuit, the total outer di-
mension of the sensor package may be reduced in size,
and allowing at the same time to provide the customer
with an exact orientation of the magneto resistive sensor
and the ferrite to each other, as well as a protected elec-
trical connection between the elements. Further, it is pos-
sible to also overmould the ferrite by this one-piece
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moulding body to further improve the application of the
inventive sensor package.
[0030] According to an exemplary embodiment of the
invention, the lead frame is formed as a plurality of fingers
in the transit from the first portion to the second portion,
wherein at least a part of the fingers may be electrically
isolated from the die pad, which fingers may be connect-
ed to a tie bar for positioning purposes before mounting.
This tie bar is removed after mounting one element out
of the group consisting of the magneto resistive sensor
and the ferrite to the fingers, thus fixing a finger position.
[0031] By the tie bar, the position of the fingers may
be pre-determined during the manufacturing, and at the
same time the fingers may be kept isolated from the die
pad. After mounting the sensor or the ferrite to the fingers,
the tie bar may be removed since the sensor or the ferrite
overtakes the function of the tie bar with respect to the
task of positioning of the fingers. When removing the tie
bar, the electrical connection by the bar between the plu-
rality of the fingers may be interrupted, so that the plurality
of fingers may be used as a plurality of electrical sepa-
rated conductors between the sensor and the application
specific integrated circuit mounted onto the die pad.
[0032] According to an exemplary embodiment of the
invention, the ferrite is provided on at least one side with
a die attached foil or wafer back laminate adhesive coat-
ing.
[0033] It should be noted that the ferrite also may be
provided on both sides with such a foil or adhesive coat-
ing, which simplifies the mounting process of the ferrite.
[0034] It should be noted that a further improvement
of the attaching may be achieved by the one-piece mould-
ing body, so that the attach foil or adhesive coating is
supported by the moulding body for stabilizing purposes
in the ready made sensor package.
[0035] According to an exemplary embodiment of the
invention, the method comprises sub-mounting the ferrite
and the magneto resistive sensor together to form a sub-
assembly, and mounting the sub-assembly onto the sec-
ond portion of the sensor package.
[0036] It should be noted that the sub-mounting of the
ferrite and the magneto resistive sensor may be useful
with respect to the exactness of the position and orien-
tation of the sensor and the ferrite to each other, so that,
for example, this sub-mounting may be carried out on
different manufacturing machines, which are adapted to
provide a sufficient exact manufacturing process for the
sub-assembly of the magneto resistive sensor and the
ferrite.
[0037] According to an exemplary embodiment of the
invention, the ferrite is mounted onto the second portion
prior to the mounting of the magneto resistive sensor.
Thus, the ferrite may act as a positioning element of the
fingers being electrically isolated to the die pad, and at
the same time serving as a substrate for the magneto
resistive sensor.
[0038] According to an exemplary embodiment of the
invention, the bending of the lead frame is carried out

before assembling of the sensor package, i.e. the lead
frame is bent before mounting the application specific
integrated circuit, the ferrite and the magneto resistive
sensor to or onto the lead frame.
[0039] This, in particular, reduces the risk of damaging
the electrical components during a bending process,
since the electrical components are mounted afterwards.
[0040] According to an exemplary embodiment of the
invention, a programme element is provided which, when
being executed on a processor, is adapted to carry out
the inventive method.
[0041] According to an exemplary embodiment of the
invention, a computer readable medium is provided, hav-
ing stored thereon the inventive programme element.
[0042] It may be seen as a gist of the present invention
to provide a sensor package, having an increased vertical
integration of manufacturing, and at the same time an
improved quality with respect to the tolerances of the
position and orientation of the different relevant elements
of a sensor package.
[0043] These and other aspects of the present inven-
tion will become apparent from and elucidated with ref-
erence to the embodiments described hereinafter.

BRIEF DESCRIPTION OF THE DRAWINGS

[0044] Exemplary embodiments of the present inven-
tion will be described in the following with reference to
the following drawings.

Fig. 1 shows a sensor package in which the sensor
and the electronic components are accommodated
in different moulded bodies.
Fig. 2 shows another sensor package, in which the
sensor and the electronic components are accom-
modated in separate moulding bodies.
Fig. 3 shows the position of a sensor package close
to a wheel bearing.
Fig. 4 shows sensor packages, according to the
present invention, in different manufacturing steps.
Fig. 5 shows an embodiment of a sensor package
according to the present invention.
Fig. 6 shows a flow chart of an exemplary embodi-
ment of the inventive method.

DETAILED DESCRIPTION OF EXEMPLARY EMBOD-
IMENTS

[0045] Fig. 1 shows a sensor package in which the
sensor 40 and electronic components as, for example,
application specific integrated circuits 30 are provided in
different moulding bodies 210, 220. Fig. 2 shows another
sensor package in which the sensor 40 and the electronic
components like, for example, an application specific in-
tegrated circuit 30, are provided in different moulding
bodies 210, 220, wherein the moulding bodies are con-
nected by a plurality of fingers 12.
[0046] In Figs. 1 and 2, the electronic components like,

5 6 



EP 2 115 481 B1

5

5

10

15

20

25

30

35

40

45

50

55

for example, an application specific integration circuit 30
are provided in a second moulding body or moulded por-
tion 220, wherein the sensor 40 is provided in a first
moulding body or a first moulded portion 210. Such sen-
sor packages may, for example, include a magneto re-
sistive sensor and an application specific integrated cir-
cuit for automotive applications (see, for example,
SOT453). Such a package comprises, for example, a
first 210 and second 220 moulded portion, and adjacent
to the first moulded portion 210 a ferrite (not shown). A
customer may, if desired, bring the sensor 40 into the
required orientation by bending the leads in form of, for
example, fingers 12 extending between the first moulded
portion 210 and second 220 moulded portion.
[0047] However, such a package may have a disad-
vantage, namely, that after bending the product may
have to be over moulded so as to keep the correct ori-
entation of the sensor 40. Problems may occur herein,
since the volume to be moulded is larger on one side of
the second portion 220 (with, for example, the application
specific integrated circuit 30) than on the other opposite
side of this portion. This may occur due to the L-shape
in cross section of the product after bending.
[0048] Fig. 3 shows the implementation of a sensor
package 1 into a wheel 2 close to a bearing 3 between
the stator 4 and the rotor 5 of the wheel.
[0049] The customer even has to modify the shape of
the overmould 230 in Fig. 3, so as to reduce mould flow
problems, which may give rise to die crack and yield loss.
[0050] Fig. 4 shows sensor packages, according to the
present invention, in different manufacturing steps. The
sensor package comprises a lead frame 100, which lead
frame comprises a first portion 10 and a second portion
20. The first portion 10 comprises a die pad 11. The first
portion 10 extends into a longitudinal axis 15, wherein
the second portion 20 extends into a direction 25 being
inclined to the longitudinal axis 15. Further, there is pro-
vided a plurality of fingers 12, which are electrically iso-
lated over the die pad 11 in order to use the fingers as
electrical connections between, for example, the sensor
40 and the application specific integrated circuit 30, which
circuit is mounted on to the die pad 11. During the man-
ufacturing, the fingers may be fixed by a tie bar 80. In the
first two positions A and B the tie bar is in the same plane
like the remaining parts of the lead frame 100. In the
positions C and D, the second portion of the lead frame
100 is inclined over the first part 10 of the lead frame 100,
wherein the tie bar 80 in this case is connected to the
second portion of the lead frame 100. In this embodiment,
the inclination is perpendicular. The second portion 20
may consist, for example, out of a plurality of fingers,
which also may extend into the first portion 10 of the lead
frame 100. At least some of the fingers are isolated over
the die pad 11, so that the plurality of fingers 12 may be
used as electrical connections between the sensor and
an application specific integrated circuit 30. Then, one
out of a group consisting of the ferrite and the magneto
resistive element is mounted to the second portion 20,

as can been seen on position D, so that the mounted
element acts as a fixing element for the fingers, which
are electrically isolated from the die pad 11. After the
mounting of the fixing element, the tie bar 80 may be
removed, since the mounted fixing element overtakes
the function of the tie bar as the element responsible for
fixing the position of the plurality of fingers 12. In a further
sensor package like in position E, the application specific
integrated circuit 30 is mounted onto the die pad 11 of
the lead frame 100, and, for example, wire bonds 61 may
be applied to connect the fingers with the application spe-
cific integrated circuit 30. The sensor may be mounted
on to a first side 21 of the second portion 20, which first
side 21 is facing away from the first portion 10 of the lead
frame 100.
[0051] The sensor 40 and the ferrite 50 may be pre-
assembled as a separate component 70 which may be
mounted on the first side 21 of the second portion 20, as
can be seen on position F. As a further component, a
capacitor 90 may be mounted onto the lead frame 100.
After the mounting, the sensor package will be provided
with a one-pieced moulding body 200, as can be seen
on position G. This one-piece moulding body may cover
the lead-frame and all the components being mounted
thereon.
[0052] Thus, the sensor package as depicted on posi-
tion G in Fig. 4 comprises a single encapsulation for both
the magneto resistive sensor 40 and the application spe-
cific integrated circuit 30. Also the ferrite 50 may be over-
moulded in this encapsulation in form of a one-pieced
moulded body 200. The lead frame 100 is bent prior to
the encapsulation, and may also be bent prior to the
mounting of the elements. However, if an appropriate
bending process is available, the bending may be also
carried out after the mounting of the electronic compo-
nents.
[0053] As can be seen from Fig. 4, the lead frame 100
has a first die pad 11 for the application specific integrated
circuit 30, and a second area in form of a mounting portion
23 for the sensor. In this embodiment, the fingers 12 ex-
tend between the die pad 11 and the mounting portion
23. In the present embodiment, three of the fingers are
isolated, i.e. free standing and not connected to one of
the die pads 11. However also any other number of iso-
lated finders may be provided. The frame may be held
together prior to encapsulation by a tic bar 80. which also
may be located between the die pad 11 and the mounting
portion 23. It should be noted that this embodiment is not
shown in the drawings.
[0054] However, also, an alternative design of the lead
frame may be used, as it is depicted in Fig. 4. The alter-
native lead frame design comprises the die pad 11 for
the application specific integrated circuit 30, but not an
explicit die pad for the sensor. Moreover, the finders ex-
tend to the area intended for the assembly of the sensor
23. At the ultimate portion thereof, i.e. at the side of the
sensor area remote from the die pad 11, a tie bar may
be connected, so as to keep the fingers together prior to
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encapsulation like in Fig. 4, position A, B, C and D.
[0055] The present invention also allows to reduce the
size of the ferrite, wherein the magnetic field at the sensor
should be equal, but the distance between the sensor
and ferrite may be reduced due to the integration of the
ferrite. As an alternative, another less strong ferrite could
be chosen, where it is appropriate, since a smaller ferrite
also reduces the product size.
[0056] Since there is now one encapsulated product,
there is no need anymore for an additional over moulding
of the complete product by a customer. Instead, a partial
over moulding suffices for further product integration.
[0057] Further, the product performance increases be-
cause of the bending with the provision of the required
orientation, which bending may be carried out much more
precisely during the manufacturing process at the site of
the manufacturer of the sensor package. Thus, also the
product reliability improves because bending during the
last step of the over moulding turns out to give rise to
rejects.
[0058] Further, no punching of the lead frame portion
between the first and second moulded portion is needed
anymore. Also such punching could give rise to strength
reduction of the product, so that the present invention
also allows to provide a product having an increased
strength of the structure.
[0059] It should be noted that the bending may be also
carried out at any time prior to encapsulation.
[0060] According to one embodiment, it is considered
to do the bending prior to assembly, so as to prevent
mechanical stresses to the electronic components. It
should be noted that the assembly and the wire bonding
may also be provided in two different orientations.
[0061] Fig. 5 shows a further exemplary embodiment
of the invention, where the sensor 40 is attached to the
first side 21 of the second portion 20 of the lead frame
100.
[0062] The ferrite 50 is provided on the second side
22 of the second portion 20, i.e. on the opposing side of
the sensor. The ferrite may be provided with a die at-
tached foil 51 or wafer back laminate adhesive coating
52. This provides a good solution for attachment of the
ferrite to the discreet fingers. Further, the ferrite may be
provided at both sides with such a die attached foil or
wafer back laminate, which enables that the assembly
of the ferrite can be done side-independent, i.e. normal
and upside down are now equal.
[0063] By coupling the sensor to the fingers with wire
bonds, the wires are less sensitive to stress present as
a consequence of bending, also in case of pre-bended
fingers. With a bonding to a remote location, the bonding
area in the fingers may be completely planar, which may
be not certain at a side near to a bent portion.
[0064] With respect to Fig. 4, the ferrite 50 and the
sensor 40 may be assembled together first to form a sub-
assembly 70. This is achieved with some kind of carrier
such as TULIP or UTLP (universal thin lead frame pack-
age) to provide an SMD mountable interface to the sub-

assembly.
[0065] With respect to Fig. 5, the use may be made of
flexible foils or a flexible foil structure 63 having leads 64
implemented, in addition to a bend carrier. By this, the
mechanical and electrical interface of the aforemen-
tioned sub-assembly 70 are separated, enabling a more
robust design. The mechanical interfaces may be proved
by an SMD mountable interface, wherein the electrical
connection between the magneto resistive element and
the application specific integrated circuit may be provided
with a flexible foil, as can be seen in Fig. 5.
[0066] If the ferrite 50 is positioned on the side of the
fingers opposite to the side on which the sensor is as-
sembled, as it is depicted in Fig. 5, the sensor 40 may
be assembled with a flip chip technique instead of wire
bonds. This reduces the overall resistance of the path
between the sensor 40 and the application specific inte-
grated circuit 30, and may thus contribute to a better sig-
nal to noise ratio of the sensor output.
[0067] Fig. 6 illustrates a flow chart of an exemplary
embodiment of the inventive method. The manufacturing
process can also be seen from the different positions in
Fig. 4. The method includes bending S10 of a lead frame
100 so as to achieve a first portion 10 extending in a
direction along a first longitudinal axis 15 and having a
die pad 11, and a second portion 20 extending in a di-
rection 25 inclined to the longitudinal axis, which second
portion 20 has a first side 21 facing away from the first
portion and a second side 22 opposing to the first side.
The mounting step S20 includes mounting of an applica-
tion specific integrated circuit 30 on to the die pad, and
the mounting S30 includes mounting of a magneto resis-
tive sensor 40 and a ferrite 50 on to the second portion.
The mounting S30 of a magneto resistive sensor 40 and
a ferrite 50 on to the second portion may be carried out
as mounting the ferrite 50 to the second portion S31 prior
to the mounting S32 of the magneto resistive sensor 40.
As an alternative, the ferrite and the magneto resistive
sensor may be sub-mounted or pre-assembled S35 to-
gether to form a sub-assembly 70 prior to the mounting
S36 of the sub-assembly to the second portion of the
sensor package.
[0068] In S40, the magneto resistive sensor is electri-
cally connected to the application specific integrated cir-
cuit, and in S50, a body 200 is moulded in a single mould-
ing step to cover the second portion of the lead frame,
the magneto resistive sensor, the ferrite, the die pad, the
application specific integrated circuit and an electrical
connection 60 between the sensor and the application
specific integrated circuit so as to achieve a one-piece
moulding body.
[0069] It should be noted, that the main method sec-
tions S10, S20, S30 and S40 may also be changed in
sequence or carried out in parallel, where it is appropri-
ate. The moulding S50 however, can be carried out only
after having finished S 10, S20, S30 and S40, since after
moulding, further modifications are not possible without
any effort.
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[0070] The present invention may be applied to the
manufacturing of semiconductors, in particular, for sen-
sors for automotive application. However, the present
invention may also be applied to any other sensor appli-
cation, where it is desired to obtain the advantages pro-
vided by the present invention.
[0071] It should be noted that the term ’comprising’
does not exclude other elements or steps and the ’a’ or
’an’ does not exclude a plurality. Also elements described
in association with the different embodiments may be
combined.
[0072] It should be noted that the reference signs in
claims should not be construed as limiting the scope of
the claims.

Claims

1. Sensor package (1) comprising
a lead frame (100) comprising a first portion (10) ex-
tending in a direction along a first longitudinal axis
(15) and having a die pad (11), and a second portion
(20) extending in a direction (25) inclined to the lon-
gitudinal axis (15), which second portion (20) has a
first side (21) facing away from the first portion (10)
and a second side (22) opposing to the first side (21);
an application specific integrated circuit (30), which
is mounted onto the die pad (11);
a magneto resistive sensor (40) and a ferrite (50),
which are mounted to the second portion (20) and
which magneto resistive sensor (40) is electrically
connected to the application specific integrated cir-
cuit (30); and
a moulding body (200) covering the second portion
of the lead frame, the magneto resistive sensor, the
ferrite, the die pad, the application specific integrated
circuit and an electrical connection (60) between the
magneto resistive sensor and the application specif-
ic integrated circuit, wherein the moulding body is
formed as a one-piece body in a single moulding
step, and wherein the ferrite (50) is mounted onto
the second side (22) of the second portion (20) and
the magneto resistive sensor (40) is mounted onto
the first side (21) of the second portion (20).

2. Sensor package of claim 1, wherein the lead frame
(100) is formed as a plurality of fingers (12) in the
transit (19) from the first portion (10) to the second
portion (20), at least a part of the fingers are electri-
cally isolated from the die pad (11).

3. Sensor package of claim 2, wherein the fingers (12)
extend to a mounting area (23) of at least one of the
group consisting of the magneto resistive sensor (40)
and the ferrite (50).

4. Sensor package of one of the previous claims,
wherein the inclination of the first portion (10) and

the second portion (20) is substantially perpendicu-
lar.

5. Sensor package of one of the previous claims,
wherein the ferrite (50) is directly mounted onto the
first side (21) of the second portion (20) of the lead
frame (100) and acts as a substrate for the magneto
resistive sensor (40), which sensor is mounted onto
the ferrite.

6. Sensor package of one of the claims 2 to 5, wherein
the magneto resistive sensor (40) is electrically cou-
pled to the fingers (12) with wire bonds (61) that are
attached to the fingers at a side remote from the ap-
plication specified integrated circuit (30).

7. Sensor package of one of the previous claims,
wherein the magneto resistive sensor (40) is electri-
cally connected to the application specified integrat-
ed circuit (30) by leads (64) on a flexible foil structure
(63).

8. Sensor package of one of the claims 1 to 7, wherein
the magneto resistive sensor (40) and the ferrite (50)
are submounted as a separate component (70),
which component is mounted to the second portion
(20).

9. Sensor package of claim 1, wherein the magneto
resistive sensor (40) and the ferrite (50) may be as-
sembled with a flip chip technique.

10. Method for manufacturing a sensor package com-
prising
bending (S10) a lead frame (100) so as to achieve
a first portion (10) extending in a direction along a
first longitudinal axis (15) and having a die pad (11),
and a second portion (20) extending in a direction
(25) inclined to the longitudinal axis, which second
portion (20) has a first side (21) facing away from
the first portion and a second side (22) opposing to
the first side;
mounting (S20) an application specific integrated cir-
cuit (30) onto the die pad, and mounting (S30) a mag-
neto resistive sensor (40) and a ferrite (50) to the
second portion;
electrically connecting (S40) the magneto resistive
sensor to the application specific integrated circuit;
and
moulding (S50) in a single moulding step a body
(200) covering the second portion of the lead frame,
the magneto resistive sensor, the ferrite, the die pad,
the application specific integrated circuit and an elec-
trical connection (60) between the sensor and the
application specific integrated circuit, so as to
achieve a one-piece moulding body, and wherein
the ferrite (50) is mounted (S30) on the second side
(22) of the second portion (20) and the magneto re-
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sistive sensor (40) is mounted (S30) on the first side
(21) of the second portion (20).

11. Method of claim 10, wherein the lead frame is formed
as a plurality of fingers (12) in the transit (19) from
the first portion (10) to the second portion (20), at
least a part of the fingers are electrically isolated from
the die pad (11), which fingers are connected to a
tie bar (80) for positioning purposes before mounting,
which tie bar is removed after mounting one out of
a group consisting of the magneto resistive sensor
(40) and the ferrite (50) to the fingers thus fixing a
finger position.

12. Method of one of the claims 10 and 11, wherein the
inclination of the first portion (10) and the second
portion (20) is substantially perpendicular.

13. Method of one of the claims 10 to 12, wherein the
ferrite (50) is provided on at least one side with a die
attach foil (51) or wafer back laminate adhesive coat-
ing (52).

14. Method of one of the claims 10 to 13, wherein leads
(64) on a flexible foil structure (63) are mounted as
electrical connection (60).

15. Method of one of the claims 11 to 14, wherein elec-
trically connecting (S40) is carried out as coupling
the magneto resistive sensor to the fingers with wire
bonds (61) that are attached to the fingers (12) at a
side remote from the application specified integrated
circuit (30).

16. Method of one of the claims 10 to 15, wherein the
ferrite (50) is mounted (S31) to the second portion
(20) prior to the mounting (S32) of the magneto re-
sistive sensor (40).

17. Method of claim 10, wherein mounting (S30) of the
magneto resistive sensor (40) and the ferrite (50) is
carried out with a flip chip technique.

18. Computer Programme element, which, when being
executed by a processor, is adapted to control the
execution of all the steps of the method of claims 10
to 17.

19. Computer readable medium having stored the pro-
gramme element of claim 18.

Patentansprüche

1. Sensorbaugruppe (1), aufweisend:

einen Anschlussrahmen (100), welcher einen
ersten Abschnitt (10), welcher sich in einer Rich-

tung entlang einer ersten longitudinalen Achse
(15) erstreckt und ein Die-Feld (11) hat, und ei-
nen zweiten Abschnitt (20) aufweist, welcher
sich in einer Richtung (25) erstreckt, welche zu
der longitudinalen Achse (15) geneigt ist, wobei
der zweite Abschnitt (20) eine erste Seite (21)
hat, welche dem ersten Abschnitt (10) abge-
wandt ist, und eine zweite Seite (22) hat,
welche der ersten Seite (21) gegenübersteht;
eine anwendungsspezifische integrierte Schal-
tung (30), welche auf dem Die-Feld (11) montiert
ist;
einen magnetoresistiven Sensor (40) und ein
Ferrit (50), welche an dem zweiten Abschnitt
(20) montiert sind und wobei der magnetoresi-
stive Sensor (40) elektrisch mit der anwen-
dungsspezifischen integrierten Schaltung (30)
verbunden ist; und
einen Formteil-Körper (200), welcher den zwei-
ten Abschnitt des Anschlussrahmens, den ma-
gnetoresistiven Sensor, das Ferrit, das Die-
Feld,
die anwendungsspezifische integrierte Schal-
tung und eine elektrische Verbindung (60) zwi-
schen dem magnetoresistiven Sensor und der
anwendungsspezifischen integrierten Schal-
tung bedeckt, wobei der Formteil-Körper als ein
einstückiger Körper in einem einzelnen Form-
schritt gebildet ist,
und wobei das Ferrit (50) auf der zweiten Seite
(22) des zweiten Abschnitts (20) montiert ist und
der magnetoresistive Sensor (40) auf der ersten
Seite (21) des zweiten Abschnitts (20) montiert
ist.

2. Sensorbaugruppe nach Anspruch 1, wobei der An-
schlussrahmen (100) als eine Mehrzahl von Fingern
(12) in dem Übergang (19) von dem ersten Abschnitt
(10) zu dem zweiten Abschnitt (20) gebildet ist, wo-
bei zumindest ein Teil der Finger elektrisch von dem
Die-Feld (11) isoliert sind.

3. Sensorbaugruppe nach Anspruch 2, wobei sich die
Finger (12) zu einer Montier-Fläche (23) von zumin-
dest einem der Gruppe erstrecken, welche aus dem
magnetoresistiven Sensor (40) und dem Ferrit (50)
besteht.

4. Sensorbaugruppe nach einem der vorangehenden
Ansprüche, wobei die Neigung des ersten Ab-
schnitts (10) und des zweiten Abschnitts (20) im We-
sentlichen senkrecht ist.

5. Sensorbaugruppe nach einem der vorangehenden
Ansprüche, wobei das Ferrit (50) direkt auf der er-
sten Seite (21) des zweiten Abschnitts (20) des An-
schlussrahmens (100) montiert ist und als ein Sub-
strat für den magnetoresistiven Sensor (40) fungiert,
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wobei der Sensor auf dem Ferrit montiert ist.

6. Sensorbaugruppe nach einem der Ansprüche 2-5,
wobei der magnetoresistive Sensor (40) elektrisch
mit den Fingern (12) mit Drahtbonds (61) verbunden
ist, welche an den Fingern bei einer Seite angebracht
sind, welche entfernt ist von der anwendungsspezi-
fischen integrierten Schaltung (30).

7. Sensorbaugruppe nach einem der vorangehenden
Ansprüche, wobei der magnetoresistive Sensor (40)
elektrisch mit der anwendungsspezifischen inte-
grierten Schaltung (30) mittels Leitern (64) auf einer
flexiblen Folienstruktur (63) verbunden ist.

8. Sensorbaugruppe nach einem der Ansprüche 1-7,
wobei der magnetoresistive Sensor (40) und das
Ferrit (50) als eine separate Komponente (70) un-
termontiert sind, welche Komponente auf dem zwei-
ten Abschnitt (20) montiert ist.

9. Sensorbaugruppe nach Anspruch 1, wobei der ma-
gnetoresistive Sensor (40) und das Ferrit mit einer
Flip-Chip-Technik zusammengesetzt sein mögen.

10. Verfahren zum Herstellen einer Sensorbaugruppe,
wobei das Verfahren aufweist:

Biegen (S10) eines Anschlussrahmens (100),
um so einen ersten Abschnitt (10), welcher sich
in einer Richtung entlang einer ersten longitudi-
nalen Achse (15) erstreckt und ein Die-Feld (11)
hat, und einen zweiten Abschnitt (20) zu erhal-
ten, welcher sich in einer Richtung (25) er-
streckt, welche zu der longitudinalen Achse ge-
neigt ist, wobei der zweite Abschnitt (20) eine
erste Seite (21) hat, welche dem ersten Ab-
schnitt abgewandt ist, und eine zweite Seite (22)
hat, welche der ersten Seite gegenübersteht;
Montieren (S20) einer anwendungsspezifi-
schen integrierten Schaltung (30) auf das Die-
Feld, und Montieren (S30) eines magnetoresi-
stiven Sensors (40) und eines Ferrits (50) an
dem zweiten Abschnitt;
elektrisch Verbinden (S40) des magnetoresisti-
ven Sensors mit der anwendungsspezifischen
integrierten Schaltung; und
Formen (S50) in einem einzelnen Formungs-
schritt eines Körpers (200), welcher den zweiten
Abschnitt des Anschlussrahmens, den magne-
toresistiven Sensor, das Ferrit, das Die-Feld, die
anwendungsspezifische integrierte Schaltung
und eine elektrische Verbindung (60) zwischen
dem Sensor und der anwendungsspezifischen
integrierten Schaltung bedeckt, um so einen ein-
stückigen Formteil-Körper zu erhalten, und wo-
bei das Ferrit (50) auf der zweiten Seite (22) des
zweiten Abschnitts (20) montiert (S30) ist und

der magnetoresistive Sensor (40) auf der ersten
Seite (21) des zweiten Abschnitts (20) montiert
(S30) ist.

11. Verfahren nach Anspruch 10, wobei der Anschluss-
rahmen als eine Mehrzahl von Fingern (12) in dem
Übergang (19) von dem ersten Abschnitt (10) zu dem
zweiten Abschnitt (20) gebildet ist, wobei zumindest
ein Teil der Finger elektrisch von dem Die-Feld (11)
isoliert sind, wobei die Finger mit einem Bindungs-
stab (80) für Positionierungszwecke vor Montieren
verbunden sind, wobei der Bindungsstab nach Mon-
tieren von einem aus einer Gruppe, welche aus den
magnetoresistivem Sensor (40) und dem Ferrit (50)
besteht, zu den Fingern, entfernt wird, um somit eine
Fingerposition zu fixieren.

12. Verfahren nach Anspruch 10 oder 1 1 , wobei die
Neigung des ersten Abschnitts (10) und des zweiten
Abschnitts (20) im Wesentlichen senkrecht ist.

13. Verfahren nach einem der Ansprüche 10-12, wobei
das Ferrit (50) auf zumindest einer Seite mit einer
Die-Anbringungsfolie (51) oder mit einer Wafer-
Rückseite-Laminat-Adhäsionsbeschichtung bereit-
gestellt ist.

14. Verfahren nach einem der Ansprüche 10-13, wobei
Anschlüsse (64) auf einer flexiblen Folienstruktur
(63) als eine elektrische Verbindung (60) montiert
sind.

15. Verfahren nach einem der Ansprüche 11-14, wobei
ein elektrisches Verbinden (S40) als ein Koppeln des
magnetoresistiven Sensors mit den Fingern mit
Drahtbonds (61) ausgeführt wird, welche an den Fin-
gern (12) bei einer Seite angebracht werden, welche
von der anwendungsspezifischen integrierten
Schaltung (30) entfernt ist.

16. Verfahren nach einem der Ansprüche 10-15, wobei
das Ferrit (50) vor dem Montieren (S32) des magne-
toresistiven Sensors (40) an den zweiten Abschnitt
(20) montiert (S31) wird.

17. Verfahren nach Anspruch 10, wobei Montieren (S30)
des magnetoresistiven Sensors (40) und des Ferrits
(50) mit einer Flip-Chip-Technik ausgeführt wird.

18. Computerprogrammelement, welches, wenn es mit-
tels eines Prozessors ausgeführt wird, ausgebildet
ist, die Ausführung aller der Schritte des Verfahrens
nach einem der Ansprüche 10-17 zu steuern.

19. Computerlesbares Medium, welches das Program-
melement des Anspruchs 18 gespeichert hat.
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Revendications

1. Conditionnement de capteur (1) comprenant :

une structure de broches (100) comportant une
première partie (10) s’étendant dans une direc-
tion le long d’un premier axe longitudinal (15) et
ayant un plot pour une puce (11), et une deuxiè-
me partie (20) s’étendant dans une direction (25)
inclinée par rapport à l’axe longitudinal (15), la-
quelle deuxième partie (20) a une première face
(21) dans une direction s’éloignant par rapport
à la première partie (10) et une deuxième face
(22) opposée à la première face (21) ;
un circuit intégré spécifique d’une application
(ASIC) (30), qui est monté sur le plot pour une
puce (11) ;
un capteur magnéto-résistif (40) et une ferrite
(50), qui sont montés sur la deuxième partie
(20), lequel capteur magnéto-résistif (40) est
raccordé électriquement au circuit intégré spé-
cifique d’une application (30) ; et
un corps moulé (200) recouvrant la deuxième
partie de la structure de broches, le capteur ma-
gnéto-résistif, la ferrite, le plot pour la puce, le
circuit intégré spécifique d’une application et
une connexion électrique (60) entre le capteur
magnéto-résistif et le circuit intégré spécifique
d’une application, dans lequel le corps moulé
est formé d’une seule pièce lors d’une étape de
moulage unique, et dans lequel la ferrite (50) est
montée sur la deuxième face (22) de la deuxiè-
me partie (20) et le capteur magnéto-résistif (40)
est monté sur la première face (21) de la deuxiè-
me partie (20).

2. Conditionnement de capteur selon la revendication
1, dans lequel la structure de broches (100) est for-
mée sous la forme d’une pluralité de doigts (12) dans
la transition (19) allant de la première partie (10) à
la deuxième partie (20), au moins une partie des
doigts étant isolés électriquement du plot de la puce
(11).

3. Conditionnement de capteur selon la revendication
2, dans lequel les doigts (12) s’étendent vers une
zone de montage (23) d’au moins un groupe cons-
titué du capteur magnéto-résistif (40) et de la ferrite
(50).

4. Conditionnement de capteur selon l’une des reven-
dications précédentes, dans lequel l’inclinaison de
la première partie (10) et de la deuxième partie (20)
est substantiellement perpendiculaire.

5. Conditionnement de capteur selon l’une des reven-
dications précédentes, dans lequel la ferrite (50) est
directement montée sur la première face (21) de la

deuxième partie (20) de la structure de broches (100)
et agit en tant que substrat pour le capteur magnéto-
résistif (40), lequel capteur est monté sur la ferrite.

6. Conditionnement de capteur selon l’une des reven-
dications 2 à 5, dans lequel le capteur magnéto-ré-
sistif (40) est raccordé électriquement aux doigts
(12) à l’aide de fils de soudure (61) qui sont attachés
aux doigts sur une face éloignée par rapport au cir-
cuit intégré spécifique d’une application (30).

7. Conditionnement de capteur selon l’une des reven-
dications précédentes, dans lequel le capteur ma-
gnéto-résistif (40) est raccordé électriquement au
circuit intégré spécifique d’une application (30) par
des broches (64) sur une structure de feuille souple
(63).

8. Conditionnement de capteur selon l’une des reven-
dications 1 à 7, dans lequel le capteur magnéto-ré-
sistif (40) et la ferrite (50) sont montés séparément
sous la forme d’un composant séparé (70), lequel
composant est monté sur la deuxième partie (20).

9. Conditionnement de capteur selon la revendication
1, dans lequel le capteur magnéto-résistif (40) et la
ferrite (50) peuvent être assemblés selon une tech-
nique du flip-chip.

10. Procédé de fabrication d’un conditionnement de
capteur comprenant :

le pliage (S10) d’une structure de broches (100)
de manière à obtenir une première partie (10)
s’étendant dans une direction le long d’un pre-
mier axe longitudinal (15) et ayant un plot pour
une puce (11), et une deuxième partie (20)
s’étendant dans une direction (25) inclinée par
rapport à l’axe longitudinal, laquelle deuxième
partie (20) a une première face (21) dans une
direction s’éloignant par rapport à la première
partie (10) et une deuxième face (22) opposée
à la première face (21) ;
montage (S20) d’un circuit intégré spécifique
d’une application (ASIC) (30), sur le plot pour
une puce et montage (S30) d’un capteur ma-
gnéto-résistif (40) et d’une ferrite (50) sur la
deuxième partie ;
raccordement électrique (S40) du capteur ma-
gnéto-résistif au circuit intégré spécifique d’une
application ; et
moulage (S50) lors d’une étape de moulage uni-
que d’un corps (200) recouvrant la deuxième
partie de la structure de broches, le capteur ma-
gnéto-résistif, la ferrite, le plot pour la puce, le
circuit intégré spécifique d’une application et
une connexion électrique (60) entre le capteur
et le circuit intégré spécifique d’une application,
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de manière à obtenir un corps moulé d’une seule
pièce, et dans lequel la ferrite (50) est montée
sur la deuxième face (22) de la deuxième partie
(20) et le capteur magnéto-résistif (40) est mon-
té sur la première face (21) de la deuxième partie
(20).

11. Procédé selon la revendication 10, dans lequel la
structure de broches est formée sous la forme d’une
pluralité de doigts (12) dans la transition (19) allant
de la première partie (10) à la deuxième partie (20),
au moins une partie des doigts étant isolée électri-
quement du plot de la puce (11), lesquels doigts sont
raccordés à une barre de maintien (80) pour leur
positionnement avant montage, laquelle barre de
maintien est retirée après le montage d’un élément
du groupe constitué par le capteur magnéto-résistif
(40) et la ferrite (50) aux doigts, fixant ainsi une po-
sition des doigts.

12. Procédé selon l’une des revendications 10 et 11,
dans lequel l’inclinaison de la première partie (10)
et de la deuxième partie (20) est substantiellement
perpendiculaire.

13. Procédé selon l’une des revendications 10 à 12,
dans lequel la ferrite (50) est munie, sur au moins
une face, d’une feuille de fixation de puce (51) ou
d’un revêtement adhésif stratifié pour l’arrière d’une
tranche (52).

14. Procédé selon l’une des revendications 10 à 13,
dans lequel des broches (64) sur une structure de
feuille souple (63) sont montées comme connexions
électriques (60).

15. Procédé selon l’une des revendications 11 à 14,
dans lequel le raccordement électrique (S40) est
réalisé en raccordant le capteur magnéto-résistif aux
doigts à l’aide de fils de soudure (61) qui sont atta-
chés aux doigts (12) sur une face éloignée par rap-
port au circuit intégré spécifique d’une application
(30).

16. Procédé selon l’une des revendications 10 à 15,
dans lequel la ferrite (50) est montée (S31) sur la
deuxième partie (20) avant le montage (S32) du cap-
teur magnéto-résistif (40).

17. Procédé selon la revendication 10, dans lequel le
montage (30) du capteur magnéto-résistif (40) et de
la ferrite (50) est effectué selon une technique du
flip-chip.

18. Elément de programme informatique qui, lorsqu’il
est exécuté par un processeur, est agencé de ma-
nière à contrôler l’exécution de toutes les étapes du
procédé selon les revendications 10 à 17.

19. Support pouvant être lu par un ordinateur ayant stoc-
ké l’élément de programme selon la revendication
18.

19 20 



EP 2 115 481 B1

12



EP 2 115 481 B1

13



EP 2 115 481 B1

14



EP 2 115 481 B1

15



EP 2 115 481 B1

16



EP 2 115 481 B1

17



EP 2 115 481 B1

18

REFERENCES CITED IN THE DESCRIPTION

This list of references cited by the applicant is for the reader’s convenience only. It does not form part of the European
patent document. Even though great care has been taken in compiling the references, errors or omissions cannot be
excluded and the EPO disclaims all liability in this regard.

Patent documents cited in the description

• US 6326779 B1 [0002] • US 5631557 A [0003]


	bibliography
	description
	claims
	drawings

